Histochemical and biochemical muscle fibre properties are the factors that influence the quantitative and qualitative characteristics of pork meat. The aim of the study was to assess the influence of genetic effects of selected genetic markers MyoD genes and RYR1 on the achieved indicators of muscle fibres in the musculus longissimus lumborum et thoracis (MLLT). The study included a total number of 216 hybrid pigs with the mean slaughter weight of 123 kg. Gene polymorphism was determined by the PCR-RFLP method. The gene polymorphism was determined in the RYR1, MYOD1, MYOG, and MYF6 genes. Muscle fibre types from MLLT were identified. Concerning the RYR1 gene, the study found that homozygous-dominant animals reached a lower number of type I (8.35 vs. 10.52; P < 0.05) and a higher number of IIA (3.66 vs. 2.10; P < 0.05) and a higher number of IIB (76.61 
Most of the muscle mass consists of a mixture of bright and dark fibres. Dark muscles contain predominantly type I and IIA fibres (red fibres), whereas bright muscles contain primarily type IIB fibres (white fibres) (Karlsson et al. 1999) . Histochemical and biochemical muscle fibre properties, such as type, size, oxidative and glycolytic capacity, fat and glycogen content are all factors that influence the quantitative and qualitative characteristics of pork meat (Bulotiene and Jukna 2008) . In terms of genetic determination, muscle creation is influenced by a number of candidate genes, such MYOD1, MYF4, MYOG, MYF6, and RYR1 (Blais et al. 2005) . The RYR1 gene was localized with the use of in situ hybridization on the 6q12 chromosome. Fujii et al. (1991) inform about a single-point RYR1 gene mutation g.1843C> T, which is related to malignant hyperthermia in pigs. Changes in the RYR1 gene influence the cell membrane of muscle cells and lead to an increased release of the Ca 2+ ions from the sarcoplasmic reticulum, as a response to stress stimuli (Dvořáková et al. 2012 ). The MYOD1 gene was located on the 2 nd chromosome (Soumillion et al. 1997) , in the 2p1.4-1.7 area. MYOD1 gene induces the differentiation of fibroblasts and their transformation into myoblasts. According to Kitzmann et al. (1998) , this gene inhibits the cell cycle proliferation of myoblasts and thus sends an effective signal for their differentiation and formation into complete muscle fibres. In addition to that, this gene is also important for the myogenin activation (Wang and Jaenish 1997) , which means that its activity also affects the final muscle cell differentiation. The MYOG gene was located on the 9 th chromosome, in the 9q2.1-2.6 area (Ernst et al. 1998) . Myogenin (MYOG) plays a key role in muscle differentiation and controls the start of myoblast fusion and myofibril formation (Soumillion et al. 1997 ). The MYF6 gene was located on the 5 th chromosome in the 5q2.5 area (Vykoukalová et al. 2003) . The MYF6 gene participates in regulating the fusion of satellite cells with myofibrils and generally oversees muscle regeneration. The aim of the study was to assess the influence of genetic effects of selected genetic markers MYOD1, MYOG, MYF6 and RYR1 on muscle fibre indicators in the loin, mainly because of their potential direct impact on the achieved pork quality.
Material and Methods

Animals
The study included a total number of 216 hybrid pigs, of which 144 were hybrids of the Okrouhlá et al. (2013) . Animals were fed a commercial diet (wheat, barley, soybean meal and a premix of supplements of essential elements) ad libitum. Their nutritional values were adjusted continuously throughout the study according to age and body weight (BW). After the test, the animals with a mean BW of 123 kg were slaughtered. All pigs were slaughtered according to protocols for certified national (Czech Republic) slaughterhouses under the control of an independent veterinarian.
Determination of gene polymorphism
Gene polymorphism was determined by the PCR-RFLP method. The RYR1 gene polymorphism was determined according to Fujii et al. (1991) ; MYOD1 according to Knoll et al. (1997) ; MYOG according to Soumillion et al. (1997) ; and MYF6 was determined by the method used by Vykoukalová et al. (2003) .
Muscle fibre determination
Samples of the musculus longissimus lumborum et thoracis (MLLT) muscle, sized 5 × 5 × 20 mm, were collected for the analysis, labelled and frozen with the use of liquid nitrogen. The samples were kept in a deep freezer at a temperature of -80 °C until the time of analysis. Muscle fibre type identification in muscle samples was carried out using the Grześ optical microscope with camera (CAMEDIA-5060, OLYMPUS); the images of obtained preparations were evaluated using image analysis NIS -Elements. The following indicators were obtained: the number of fibres of type I, IIA, IIB per 0.5 mm 2 area; fibres of type I, IIA, IIB proportion out of the total number of fibres per 0.5 mm 2 (%); the mean cut area of muscle fibres of type I, IIA, IIB (µm 2 ), the mean diameter of muscle fibres of type I, IIA, IIB (µm) as well as the mean circumference of the muscle fibres of type I, IIA, IIB (µm). 
Results
The allele frequencies were measured in 216 hybrid pigs ( Table 1 ). All of the polymorphic systems were in the Hardy-Weinberg equilibrium with the exception of the MYF6 gene. The study detected significant differences between the genotypes of the RYR1 gene (Table 2) . Differences were found in the number and proportion of the type I, IIA and IIB muscle fibres. Heterozygous (Nn) individuals had a higher muscle fibre proportion in favour of type I (11.81%) and IIB (89.04%) compared to the homozygousdominant animals (10.39%, 86.83%). Concerning the type IIA muscle fibres, the observed tendencies were reversed. A larger proportion of these fibres were found in homozygotes (3.93%) compared to heterozygotes (2.39%). Muscle fibre size, expressed as a cutting area or diameter, showed the 
Discussion
When evaluating the impact of 4 selected candidate genes on the quantitative and qualitative characteristics of muscle fibres, it can be said that homozygous-dominant animals with the RYR1 gene have a significantly lower number of larger (type I) muscle fibres compared to the heterozygotes. These fibres also display a smaller area of cut and diameter. The same conclusions were reached by Grześ et al. (2010) . When assessing the impact of the MYOG gene, significantly the highest number of muscle fibres per area unit were achieved by animals of the BB genotype, whereas animals of the AA genotype (with the exception of type I genotype AB) showed opposite results. Contrary to our results, Jiusheng et al. (2009) reported the highest number of muscle fibres per area unit in animals having the AB genotype in the MYOG gene, and the lowest number in animals of the BB genotype. They further discovered (in accordance with our results), that animals carrying the AB genotype of the MYOG gene showed the smallest muscle fibre cut area and diameter. Regarding the influence of the MYOD1 gene, Lee et al. (2012) concluded that individual genotypes have a significant effect on different types of muscle fibre characteristics. It was demonstrated, in accordance with Klosowska et al. (2004) , that the CC genotype in type IIB is associated with higher number of muscle fibres with a smaller area and diameter. Klosowska et al. (2004) further inform about a significant effect of the MYOD1 gene on the proportion of fast glycolytic white (IIB) fibres. Their study found the largest proportion of these fibres in the AC genotype, which, however, does not correspond with our results. It can be concluded that the effect of genotype on selected quantitative and qualitative characteristics of muscle fibres for the genes RYR1, MYOG and MYOD1 has been demonstrated.
